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nantly volcanic rock section. T h e age of t he 
crust in the vicinity of t h e Minneso ta hole is 
ant ic ipated to be as old as 3.6 Ga, with a pos­
sible 1.8-Ga ove rp r in t , a n d the crusta l age in 
n o r t h e r n Kansas is 1.65 Ga (Cover) , p rovid­
ing a useful age cont ras t of m a n t l e m a g m a 
reservoirs . I t is an t ic ipa ted with core holes of 
the o r d e r of 4 k m in b o t h reg ions tha t all p r i ­
mary a n d m a n y secondary scientific objectives 
can be achieved. Specific dr i l l ing sites in bo th 
reg ions can be selected in a l imited span of 
t ime with analysis of exis t ing da ta a n d consid­
era t ion of surface logistical factors. 
T h e eas te rn N o r t h e r n Pen insu la of Michi­
gan is a par t icular ly a t t ract ive site for sam­
pl ing by shallow dr i l l ing of a succession of 
d i p p i n g basaltic volcanic rocks tha t a t ta in a 
thickness of 20 k m in n e a r b y eas te rn Lake 
Super io r . Addi t iona l geophysical observa t ions 
a n d analysis a r e r e q u i r e d to specify t he loca­
tion of the t ransect a n d holes o n the t ransect . 
Conclusion 
T w o closely re la ted p r i m a r y objectives for 
MCR dri l l ing e m e r g e d f rom a n d w e r e s t rong­
ly e n d o r s e d by par t i c ipan t s at t he D u l u t h 
w o r k s h o p , a n d dr i l l ing sites were subsequen t ­
ly p r o p o s e d by work ing g r o u p s . Add i t iona l 
s tudies will be r e q u i r e d for precisely locat ing 
the holes, as well as for si t ing the eas t e rn 
n o r t h e r n Michigan t ransect . Whi le m a n y of 
the w o r k s h o p par t ic ipants , a n d o the r s subse­
quent ly , have expres sed specific in teres ts in 
par t ic ipa t ing in t he re la ted research , we ant ic­
ipate this dr i l l ing p r o g r a m will be o p e n to 
compet i t ive p roposa l s at a n a p p r o p r i a t e 
stage. Reade r ' s c o m m e n t s o n the p r i m a r y ob­
jectives, t h e p r o p o s e d dr i l l ing sites, o r o t h e r 
aspects of t he M C R dr i l l ing p r o g r a m a r e wel­
come a n d shou ld be sent to Co-Cha i r s of t h e 
S teer ing C o m m i t t e e , W. J . H inze , Depa r t ­
m e n t of E a r t h a n d A t m o s p h e r i c Sciences, 
P u r d u e Universi ty, West Lafayet te , I N 4 7 9 0 7 
a n d W. C. Kelly, D e p a r t m e n t of Geological 
Sciences, Universi ty of Michigan , A n n A r b o r , 
MI 48109-1063. 
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a re offered h e r e as v ignet tes of o n e of t h e 
mos t fascinat ing p e o p l e of o u r l ifet ime. T h e 
first piece is by his sister, J o a n F e y n m a n , w h o 
expla ins why F e y n m a n d i d n ' t d o r e sea rch in 
a u r o r a l physics. T h e o t h e r s a r e by T h o m a s 
Gold, Gera ld W a s s e r b u r g , Neil Sheeley, a n d 
Syun-Ichi Akasofu . Finally, I wou ld like to 
acknowledge Rob Wolff (cur ren t ly at A p p l e 
C o m p u t e r ) , whose own r e m e m b r a n c e s in 
Physics Today (1988) in sp i r ed m e to collect 
these m e m o r i e s . Like t h e Cal tech s t u d e n t s t he 
day af ter his d e a t h , we ho ld t h e b a n n e r "WE 
L O V E Y O U , DICK!!" 
Patr icia H . Reiff 
Eos Editor for Solar-Planetary Relationships 
Department of Space Physics and Astronomy 
Rice University, Houston, Tex. 
This page may be freely copied. 
Eos, Vol. 69, No. 51, December 20, 1988 
\ 
T h e official Cal tech po r t r a i t of R icha rd F e y n m a n shows the physicist ho ld ing an o p e n 
lock a n d a F e y n m a n d i a g r a m . T h e b a c k g r o u n d is t he l andscape a r o u n d Los Alamos Na­
tional Labora to ry in New Mexico. H e wears a cos tume (originally m a d e for a par ty) f rom 
the L a d a k h reg ion of t h e I n d i a n Himalaya M o u n t a i n s . T h r o u g h F e y n m a n ' s efforts s tem­
ming f rom his d e e p in teres t in tha t r eg ion , an exhibi t ion f rom t h e U.S.S.R., " N o m a d s : Mas­
ters of the Euras i an S t e p p e , " will be at t h e N a t u r a l His tory M u s e u m of Los Ange les C o u n t y 
(Calif.), F e b r u a r y - A p r i l 1989. F r o m a color pa in t ing by. Sylvia Posner . 
Relinquishing the 
Aurora 
W h e n Pat Reiff told m e of h e r p lans for a 
g r o u p of le t ters a b o u t my b r o t h e r , R icha rd 
F e y n m a n , I dec ided to m a k e a con t r ibu t ion , 
a n d since it's a b o u t F e y n m a n , I'll tell a story. 
My b r o t h e r a n d I g rew u p o n L o n g Is land 
in New York State in a wel l - run h o u s e h o l d 
w h e r e th ings h a p p e n e d w h e n they were sup ­
posed to h a p p e n . I n par t i cu la r , little ch i ld r en 
went to bed o n t ime a n d s tayed t h e r e unt i l 
m o r n i n g . 
O n e n ight , however , w h e n I was 3 o r 4 a n d 
Richard was 12 o r 13, t h e r e was a b r e a k in 
the rou t i ne . It was late, b u t R icha rd was shak­
ing m e awake. H e exp la ined tha t o u r p a r e n t s 
h a d given h i m permiss ion to wake m e be­
cause t h e r e was s o m e t h i n g w o n d e r f u l h e 
wan ted m e to see. H e took m e by the h a n d 
a n d we walked t h e 2 blocks to t h e nea rby golf 
course , away f rom all s t ree t l ights. "Look u p , " 
h e said, a n d t h e r e in t he sky w e r e t he flicker­
ing lights of my first a u r o r a . 
Years later , w h e n I a l ready h a d my Ph .D . 
in solid-state physics, t h e space age b e g a n a n d 
I was lucky e n o u g h to be h i r e d at L a m o n t -
Dohe r ty Geological Obse rva to ry . I h a d 
moved to Rock land Coun ty , N e w York, a n d 
h a d qui t work to take ca re of my 2 small 
sons, as was cus tomary in those days. I t was 
cus tomary b u t in to lerable , a n d it soon b e c a m e 
clear tha t t he choice for my ch i ld ren was a 
pa r t - t ime m o t h e r o r full-t ime witch. 
I d i d n ' t k n o w m u c h a b o u t ge t t ing a j o b , so 
I carefully filled o u t an appl ica t ion a n d left it 
at the r ecep t ion desk at L a m o n t . A b o u t a 
week later , I got a call f rom t h e m . T h r e e 
peop le w a n t e d to in terview m e . O n e of t h e m 
was J i m Hei r tz le r , w h o told m e h e was work­
ing o n r a p i d var ia t ions of t h e Ea r th ' s m a g n e t ­
ic field. " O h , " I said, "Does it va ry?" F o r 
some reason , k n o w n only to h im , J i m offered 
m e a j o b a n d I took it. 
Now t h e r e I was, w o r k i n g in a field with 
wonder fu l p r o b l e m s a b o u t which a lmost 
n o t h i n g was k n o w n . I t was a n d is g r ea t fun 
a n d a n in t r i gu ing puzzle . I w a n t e d to tell my 
b r o t h e r a b o u t it because it was so exci t ing. 
Bu t wait a m i n u t e ! W e have all h a d t h e expe ­
r ience of w o r k i n g h a r d o n a difficult puzzle 
and , j u s t w h e n you th ink you ' r e m a k i n g p r o ­
gress, some puzzle e x p e r t comes a l o n g a n d 
finishes it for you w h e n you ' r e no t looking . 
Clearly R icha rd was a g rea t e x p e r t in physics 
puzzles. Was h e go ing to give m e t h e answers 
w h e n e v e r th ings got to be excit ing? H o r r o r s ! 
A n d so I offered h i m an a g r e e m e n t , half in 
ea rnes t a n d hal f j o k i n g . I sugges ted we divide 
u p all of physics a n d a s t ronomy . I wou ld take 
the a u r o r a a n d h e could have the res t of t h e 
un iverse . H e a g r e e d a n d n e v e r b r o k e the 
a g r e e m e n t , a l t h o u g h it was always cons ide red 
a j o k e by b o t h of us . H e followed p lane to logy 
a n d all t h e res t of geophysics with g r ea t in ter ­
est, b u t h e kep t his d is tance f rom solar - te r res­
trial re la t ions a n d the a u r o r a . 
I 'd like to t h a n k R icha rd F e y n m a n , my 
b r o t h e r , for showing m e t h e a u r o r a a n d t h e n 
for le t t ing m e have the g rea t fun of puzz l ing 
over it. 
J o a n F e y n m a n 
Jet Propulsion Laboratory 
Pasadena, Calif. 
A Genius with Puzzles 
" W h e n you get to Pasadena , you absolutely 
mus t m e e t F e y n m a n , " s o m e of my col leagues 
in C a m b r i d g e told m e in 1955 as I was p r e ­
p a r i n g a t r i p to t h e U.S . I c o r r e s p o n d e d with 
h im, a n d h e sugges ted tha t we m e e t for 
breakfas t in a p a n c a k e r e s t a u r a n t . W e were 
bo th in to intel lectual teasers a n d puzzles , a n d 
ge t t ing acqua in t ed was to e x c h a n g e all t h e 
the ones we knew. O f course , h e h a d h e a r d 
most of m i n e before , o r sufficiently similar 
ones , so they p r e s e n t e d n o cha l lenge . Equally, 
he p r e s e n t e d his with t h e words , "You m u s t 
know this o n e , " bu t as with tel l ing old j okes , 
it is still e n t e r t a i n i n g a m o n g puzzle addic ts . 
I h a d inven ted o n e myself j u s t short ly be­
fore , a r a t h e r clever a n d tricky o n e , I 
t h o u g h t , which n o n e of t he C a m b r i d g e ad­
dicts h a d b e e n able to d o o n the spot . H e 
could no t have h e a r d tha t o n e . As I ex­
p la ined t h e puzzle , h e kep t c o m p l e t i n g my 
sentences . W h e n the n u m b e r 26 c a m e u p , h e 
said, "27 m i n u s 1, so you can ' t d o it with 27 . " 
Before I c a m e to the e n d , to pose t h e ques ­
t ion, h e h a d a l ready t h o u g h t o u t t h e e legan t 
solut ion, a n d with tha t h a d r e - inven ted the 
puzzle. 
W e sat in tha t r e s t a u r a n t over l unch a n d , 
in fact, unt i l evening , enjoying puzzles a n d 
subtle p r o b l e m s f rom t h e physical sciences. 
H e clearly h a d t h o u g h t t h r o u g h a lot of sub­
jects , even m u c h tha t was qui te far r e m o v e d 
from his own major activities. Even if some­
th ing was new to h im, it d id no t take h i m 
long to expla in it, especially if t h e r e was some 
par t icu lar difficulty. His speed was b rea th t ak ­
ing! 
Many years later , in m y h o u s e in I thaca , we 
got h i m to discuss his ability with combina t ion 
locks o n safes. ( F e y n m a n wro te "I have b e e n 
h e r e " in a super - sec re t safe in Los Alamos , 
j u s t to see w h e t h e r t he o w n e r would own u p 
to Securi ty over the in f r ingement ! ) My five-
year-old d a u g h t e r b r o u g h t d o w n h e r little toy 
safe with a 3-figure combina t i on lock. " C a n 
you d o tha t o n e ? " she asked. 
T h a t would have b e e n qu i te a p r o b l e m , if 
h e h a d really to go t h r o u g h a few h u n d r e d 
combina t ions . T o avoid e m b a r r a s s m e n t , I 
t r ied to d iver t to a n o t h e r subject. B u t n o : H e 
shook it a little, t u r n e d t h e k n o b a n d lis­
tened—jus t as you see in t he mov ie s—and in 
a m o m e n t it was o p e n ! N e v e r m i n d t h e 5-fig-
u r e lock in Los Alamos , in t he eyes of my 
d a u g h t e r h e really was a g e n u i n e safe-crack­
er . 
I t is said of some p e o p l e w h o a r e modes t , 
tha t they have a lot to be m o d e s t abou t . Feyn­
m a n was no t modes t , b u t h e h a d m o r e to b e 
i m m o d e s t abou t t h a n a n y o n e I have ever 
come across. I once h a d occasion to expla in 
to h im a subtle po in t a b o u t p l ane t a ry a tmos­
p h e r e s : tha t if they a r e very o p a q u e , they will 
deve lop the adiabat ic t e m p e r a t u r e g r a d i e n t 
even if h e a t e d only f rom above in t h e u p p e r ­
most layers, a n d the b o t t o m will t h e r e f o r e get 
very ho t wi thou t d o i n g any d a m a g e to t he 
second law of t h e r m o d y n a m i c s . H e said, 
"Gee! I h a d neve r t h o u g h t of tha t . " W h y 
shou ld h e have? I t was no t n e a r any of his 
subjects; b u t it was subt le , a n d as with puz­
zles, it was his d o m a i n . 
O n c e , in his h o u s e , his son r e m a r k e d to 
h im, "My t eacher says you m u s t be a n abso­
lute gen ius . " I a s s u m e h e h a d h e l p e d with 
some h o m e w o r k a n d swindled in s o m e clever 
trick. T h a t t he boy was u n a w a r e of t h e t r u t h 
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of the r e m a r k is fine; b u t d id the t eache r 
really no t know abou t w h o m h e was talking? 
I said to t he boy, "Maybe you r t e ache r is 
r ight ." H e rep l ied , "Naaa , " a n d shook his 
head . T o an 11-year old , a fa ther is a fa ther 
a n d not a genius! 
Bu t to m a n y of us w h o knew h im, h e re­
mains a genius . No t a dis tant , i m p e n e t r a b l e 
scientific gen ius as so of ten p o r t r a y e d in fic­
t ion, bu t tha t b r igh t Brook lyn boy, immense ly 
p r o u d of his ach ievements , yet r e t a in ing his 
brim-full m e a s u r e of g o o d h u m o r , wit a n d 
c h a r m . H o w marve l lous tha t such an intellect 
a n d that personal i ty cou ld mee t t o g e t h e r in 
o n e pe r son! 
T h o m a s Gold 
Cornell University, Ithaca, N.Y. 
A Floating Spirit 
W h e n I came to Cal tech at t he t e n d e r age 
of 27, Dick F e y n m a n was, by my s t a n d a r d s at 
t he t ime, an o lde r m a n — a kind of sage. H e 
was 35 . I was cons ide red as old by M u r r a y 
Gel l -Mann, w h o c a m e at t he same t ime. 
T h e r e was a small p a r k i n g lot by Cu lbe r t son 
Hall , w h e r e t he Sou th M u d d Bu i ld ing n o w is. 
T h e p a r k i n g places for Dick, M u r r a y , Fritz 
Zwicky a n d myself w e r e close to each o t h e r 
a n d we became p a r k i n g lot b u d d i e s . W e 
would chat while go ing to o u r offices o r back 
to o u r cars in t h e even ing . 
T h e discussions with Dick were always spe­
cial. H e would tell m e a b o u t s o m e t h i n g tha t 
h e was d o i n g a n d t h e n would wan t to know 
(really want to know) wha t I was abou t . W h e n 
I would try to expla in s o m e resea rch idea o r 
p r o g r a m , Dick would say, "Don ' t h a n d m e 
tha t c r ap . Te l l m e wha t you a r e really do ing . " 
T h i s was the best educa t ion I ever got! Dick 
d idn ' t want to h e a r j a r g o n o r an obscu re de ­
script ion bu t r a t h e r a concise, c lear a n d ob­
ject ive out l ine in which the physical pr inc i ­
ples, facts a n d p r o b l e m s were evident . I t was 
obvious tha t Dick knew the laws of n a t u r e 
(not c o u n t i n g chemistry!) far be t t e r t h a n I, 
a n d could g r a s p the concep t s at a foot a 
nanosecond . My c h a r g e was to e l imina te t he 
lab j a r g o n a n d the confus ion. His in tense in­
terest a n d de l ight in all sorts of science 
he lped spark m e . By t h e t ime I h a d ex­
pla ined s o m e t h i n g to Dick's satisfaction, I 
knew be t te r wha t I was do ing . 
T h i s type of conversa t ion c o n t i n u e d over 
the years a n d was p a r k i n g lot invar ian t . 
Somet imes I t h ink it was t he ma in r ea son for 
my staying at Cal tech. W h e n I exp la in to stu­
den t s how to wri te a p a p e r o r give a talk, I al­
ways r e m e m b e r those expe r i ences a n d tell 
t h e m , " I m a g i n e tha t you a r e ta lk ing to some­
o n e like Dick F e y n m a n , expla in t he p r o b l e m 
a n d a p p r o a c h a s s u m i n g tha t you r l is teners o r 
r eade r s a r e incredibly smar t a n d k n o w t h e 
laws, b u t a r e also incredibly i gno ran t . Don ' t 
b u r d e n t h e m with ba loney , b u t with t h e real 
essentials of logic, fact a n d beau ty . " 
I r e m e m b e r Dick c o m i n g u p to m e while I 
was in a h u r r y to go s o m e w h e r e . H e was in a 
state of exc i t emen t because some u n d e r g r a d ­
ua t e in physics h a d c o m e u p with a clever 
a n d new solut ion to a difficult p r o b l e m . H e 
was b e a m i n g , a n d exp la ined it all to m e in 
some detail . I r e m e m b e r s t a n d i n g halfway o n 
the steps, impa t i en t at t he i n t e r r u p t i o n . Now, 
I d o n ' t r e m e m b e r w h a t i m p o r t a n t even t I was 
going to, b u t I d o r e m e m b e r t h e wonde r fu l 
conversa t ion . 
W h e n Dick was s ta r t ing F e y n m a n physics (a 
sort of f r e s h m a n course for post g r a d u a t e s 
a n d professors) , h e f o u n d o u t tha t I was 
teaching a course in mine ra logy a n d c a m e for 
extensive visits. I would expla in crystallo-
g raph ic symmet ry g r o u p s a n d crystal s t ruc­
tu r e a n d optics, a n d t hen p rov ide h im with 
samples for t he class. W h e n it was over , h e 
p r e s e n t e d m e with a beaut i ful q u a r t z crystal 
with o r i e n t e d fluid inclusions, which h e 
picked u p in Brazil. Natura l ly , h e would not 
give it to m e unti l I could expla in it to h im. It 
is, of course , still in my office. 
Besides t he crystal, Dick h a d picked u p 
b o n g o d r u m s in Brazil. O n e n ight , at a pa r ty 
in my house , Dick saw a pa i r of bongos tha t I 
h a d go t t en in T i juana . "Do you play?" h e 
asked. "A bit," I said. I p layed. T h e n he took 
t h e m a n d h e p layed. I neve r p layed bongos 
again. 
W h e n the Luna t i c s p e c t r o m e t e r was j u s t 
be ing finished, we h a d o t a ined the C o l o m e r a 
i ron me teo r i t e f rom Spain af ter e n o r m o u s 
complicat ions . It was t he first i ron me teo r i t e 
ever to be in ternal ly da t ed . It sat o n t he floor. 
W h e n Dick c a m e for a visit, we would bo th lie 
d o w n o n t h e floor o n e i the r side so tha t we 
could discuss t he pecul ia r silicate inclusions in 
the i ron-nickel a n d talk a b o u t h o w p lane ts 
fo rm. 
A b o u t t en years ago , w h e n Dimit r i P a p a n -
astassiou a n d I we re d i scover ing the w o n d e r ­
ful isotopic anomal ies in meteor i t e s , wor ry ing 
abou t t h e quali ty of t he da t a a n d the i r m e a n ­
ing, Dick was at my h o u s e a n d we wen t over 
the exci t ing resul ts . T h e p h o n e wou ld r i ng 
a n d Dimit r i would tell m e s o m e new a n d wild 
data . I wou ld scribble t he resul ts o n t he 
b o a r d a n d talk excitedly with Dick: Which 
k ind of star? W h e r e can you m a k e these nu ­
clei? After a bit, h e said, "You a ren ' t h a p p y . " 
I repl ied , "I d o n ' t u n d e r s t a n d t h e m e a n i n g of 
these resul ts ." Dick r e s p o n d e d , " T h a t is t he 
best t ime, w h e n you find s o m e t h i n g exci t ing 
a n d f u n d a m e n t a l a n d you d o n ' t u n d e r s t a n d 
it. T h e n you have really d o n e s o m e t h i n g im­
po r t an t . " 
Dick was a k ind of floating spirit w h o was, 
for t he mos t pa r t , d i s e n g a g e d f rom t h e usua l 
m u n d a n e activities. O n s o m e occasions, h e 
would p l u n g e d o w n to test t r u t h o r analyze a 
p rob l em. His in teres ts in e d u c a t i o n were 
d e e p . T h e r e is n o d o u b t tha t his service o n 
the Cal i fornia State T e x t b o o k Commiss ion 
was of substant ial i m p o r t a n c e o n the state, 
a n d even na t iona l , level. T h e s e occasional 
p lunges by Dick, such as t h e t ex tbook com­
mission a n d t h e invest igat ion of t he Challenger 
disaster , we re g rea t symbols to us all. 
G. J . W a s s e r b u r g 
California Institute of Technology, Pasadena, 
Calif 
Learning with Feynman 
I first e n c o u n t e r e d R icha rd F e y n m a n o n e 
S u n d a y a f t e r n o o n in S e p t e m b e r 1956 at a so-
called " f r e s h m a n m i x e r " in t h e D a b n e y Hal l 
of H u m a n i t i e s at Cal tech. It was a social func­
t ion with girls f rom n e i g h b o r i n g schools, a 
d a n c e b a n d , a n d r e f r e s h m e n t s . D u r i n g an in­
termiss ion, p e o p l e b e g a n to g a t h e r in t he pa­
tio outs ide , b u t t he c rowd was too la rge for 
m e to see why. It t u r n e d o u t tha t F e y n m a n 
was playing the b o n g o d r u m s with t he infec­
t ious en joyment now c a p t u r e d by the p h o t o ­
g r a p h in t he p re face of his Lectures on Physics. 
H e was even m o r e p o p u l a r as a speaker . In 
the early 1960s, h e gave a talk on "gravi ty" at 
a T h u r s d a y a f t e r n o o n Cal tech physics d e p a r t ­
m e n t seminar . As p e o p l e began to g a t h e r in 
the physics l ibrary for tea a n d cookies be fo re 
the lec ture , some of us a p p r e c i a t e d tha t seats 
would be scarce a n d quiet ly s l ipped away to 
the lec ture hall ups ta i r s . As we waited in o u r 
seats, we watched p e o p l e s t r eam in to fill t he 
r e m a i n i n g seats, t h e n to sit o n t he s teps in t he 
aisles, t hen to s t and inside t he d o o r , a n d fi­
nally to s tand ou t s ide the d o o r , w h e r e they 
could at least h e a r wha t was be ing said. P ro ­
fessor Matt Sands c a m e in j u s t be fo re l ec ture 
t ime a n d sat o n an o v e r t u r n e d wastebasket . 
T h e s e peop le were no t j u s t physics s t u d e n t s 
a n d faculty; they w e r e secre tar ies , machinis ts , 
lab assistants, admin i s t r a to r s , non-phys ics fac­
ulty a n d s tuden t s , as well as scientists a n d en­
g ineers f rom the J e t P ropu l s ion L a b o r a t o r y 
a n d o t h e r of f -campus locat ions. F e y n m a n 
showed a slide con t a in ing the gravi ta t ional 
field equa t ions in covar ian t t e n s o r f o r m a n d 
r e m a r k e d tha t h e h a d no t e x p e c t e d such a di­
verse a u d i e n c e a n d tha t we could simply re ­
ga r d this slide to be t h e "equa t ions of gravity 
in secret fo rm." 
I th ink tha t his w i d e s p r e a d popu la r i t y re ­
flects the fact tha t h e d id n o t talk d o w n to 
peop le , b u t cha l l enged himsel f to u n d e r s t a n d 
the wor ld f rom the i r po in t s of view. T h i s 
m e t h o d of analyz ing a p r o b l e m in several dif­
fe ren t ways s e e m e d to u n d e r l i e his t each ing , 
as I f o u n d d u r i n g t h e 1 9 5 7 - 1 9 5 8 academic 
year in his section of I n t r o d u c t o r y Electricity 
a n d Magne t i sm. H e sco rned the use of ency­
clopedic k n o w l e d g e as a m e a n s of p r o b l e m 
solving. T h e p r o p e r a p p r o a c h to a p r o b l e m 
was definitely no t to reply tha t " the solut ion 
has been w o r k e d o u t o n p a g e such -and - such 
of Morse a n d Feshbach . " R a t h e r , F e y n m a n 
liked s tuden t s to a d m i t they d id no t u n d e r ­
s tand some th ing , a n d h e j o i n e d t h e m in t h e 
g a m e of finding several d i f ferent ways of u n ­
d e r s t a n d i n g it. Converse ly , we ga ined confi­
d e n c e f rom t h e m a n y t imes tha t h e said t ha t 
h e d idn ' t know s o m e t h i n g , a n d we t h e r e b y 
received a k ind of cal ibrat ion of wha t o n e 
o u g h t to know. 
I n F e y n m a n ' s section, we used t h e s a m e 
text a n d took t h e s ame final e x a m as s t u d e n t s 
in the o t h e r sections, b u t we d i d n ' t have for­
mal h o m e w o r k . As e x a m t ime d r e w closer, we 
b e g a n to wor ry t ha t we h a d n o t l e a r n e d 
e n o u g h of t h e conven t iona l mater ia l , a n d we 
spen t qu i te a bit of t ime r e a d i n g t h e c h a p t e r s 
a n d asking F e y n m a n ques t ions . I n effect, h e 
was h e l p i n g us " c r a m " for t h e final a n d , as 
o n e migh t expec t with such a tu to r , we all d id 
very well. 
T h e last t ime I saw F e y n m a n was in his of­
fice in East B r i d g e soon af ter h e h a d received 
the Nobel Prize. (I t h ink it was in t he fall of 
1965.) H e h a d j u s t o p e n e d a package tha t 
s o m e o n e h a d given h i m in h o n o r of receiving 
the pr ize . It con t a ined a r e a r view m i r r o r 
with a ca rd saying, in effect, "so you can re­
m e m b e r y o u r f r iends ." H e t h o u g h t tha t was 
very funny. I r e m e m b e r t h i n k i n g t h e r e a r e 
lots of Nobe l p r i zewinne r s , b u t t h e r e is only 
o n e Richa rd P. F e y n m a n . 
I d o n ' t know if t h e r e is a place called Heav­
en , b u t if t h e r e is, it m u s t be a m u c h m o r e 
exci t ing place n o w with R icha rd F e y n m a n 
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asking count less ques t ions in an a t t e m p t to 
u n d e r s t a n d his new world . 
Neil R. Sheeley, J r . 
Naval Research Laboratory, Washington, D.C. 
A Visit from Feynman 
Professor F e y n m a n unexpec t ed ly d r o p p e d 
in my office at t he Geophysical Ins t i tu te d u r ­
ing his visit to the Universi ty of Alaska's Fair­
banks c a m p u s a few years ago . 
I r e m e m b e r I was a little flustered by his 
surpr i se visit. H e asked m e in a very fr iendly 
m a n n e r wha t I was w o r k i n g on . W i t h o u t t ime 
to recall tha t h e was J o a n ' s b r o t h e r , I h a d to 
find t he simplest way to descr ibe m a g n e t o -
spher ic physics to a physicist. I r e m e m b e r 
saying s o m e t h i n g like "a s tudy of in te rac t ion 
be tween a supe r son ic p lasma flow a n d a mag­
net ized body, namely a magne t i zed p lane t 
with an a t m o s p h e r e . " H e u n d e r s t o o d i m m e ­
diately wha t I m e a n t . 
I f ound h e h a d a pe r sona l in teres t in the 
a u r o r a . H e asked how such an in te rac t ion re ­
lated to the a u r o r a a n d we discussed how it 
could be a m a g n e t o h y d r o d y n a m i c g e n e r a t o r 
tha t powers t he a u r o r a l d i scharge . 
T h e n , surpr is ingly , h e told m e tha t h e h a d 
always b e e n in te res ted in a u r o r a l physics a n d 
wan ted to work o n the solar w i n d - m a g n e t o -
s p h e r e in terac t ion . A n d , m o r e surpr is ingly , 
he said h e h a d to get pe rmiss ion f rom his sis­
ter J o a n be fo re h e could e m b a r k o n the p r o ­
ject , because h e h a d an a g r e e m e n t with h e r 
on such a ma t t e r . 
Several years later I h a d a n o p p o r t u n i t y to 
r ead his a u t o b i o g r a p h y , Surely You're Joking, 
Mr. Feynman, a n d recal led vividly his su rp r i s e 
visit. Now, h e a r i n g of his d e a t h , b o t h a r e my 
prec ious m e m o r i e s of t he g rea t physicist. 
S.-I. Akasofu 
Geophysical Institute, University of Alaska, 
Fairbanks 
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T h e E igh th Session of t he I n t e r g o v e r n ­
menta l Counci l of t h e I n t e r n a t i o n a l H y d r o -
logical P r o g r a m ( I H P ) was he ld J u n e 2 1 - 2 5 
in Paris. G o r d o n Y o u n g of C a n a d a was elect­
ed c h a i r m a n for t h e nex t 2 years . T h e coun­
cil elected four vice c h a i r m e n : Mar io C. Fus-
chini Mejia (Argen t ina ) , R iyadh Al -Dabbagh 
(Iraq) , U m a r Kawu (Nigeria) , a n d Slavoljub 
Jovanovic (Yugoslavia). A n a t A r b h a b h i r a m a 
(Tha i land) , as c h a i r m a n of t h e p rev ious coun­
cil, is a m e m b e r of t he B u r e a u . 
O f t he 30 counci l m e m b e r s , 29 a t t e n d e d 
the mee t ing . Obse rve r s were p r e s e n t f rom 30 
Unesco M e m b e r States no t counci l m e m b e r s . 
T h e Un i t ed K i n g d o m a n d U n i t e d States also 
par t ic ipa ted as observers u n d e r a r u l i ng of 
the Unesco Execut ive B o a r d . O t h e r o rgan iza­
t ions r e p r e s e n t e d were t he Afr ican U n i o n for 
Wate r Dis t r ibut ion, A r a b Fede ra t i on for 
Technica l Educa t ion , Food a n d Agr i cu l t u r e 
Organ iza t ion , Comi t e In teraf r ica in d e E t u d e s 
H y d r a u l i q u e , I n t e r n a t i o n a l Associat ion of 
Hydrau l i c Research , I n t e r n a t i o n a l Associat ion 
of Hydrogeologis t s , I n t e r n a t i o n a l Associat ion 
of Hydro log ic Sciences, I n t e r n a t i o n a l A tomic 
Energy Agency, I n t e r n a t i o n a l C o m m i t t e e o n 
I r r iga t ion a n d Dra inage , I n t e r n a t i o n a l W a t e r 
Resources Association, Palest ine Libera t ion 
Organ iza t ion , a n d W o r l d Meteorologica l O r ­
ganizat ion. 
T h e Unesco Di rec to r -Genera l a d d r e s s e d 
the council . H e n o t e d tha t while Unesco m u s t 
d e m o n s t r a t e l eade r sh ip in science, t h e o rga­
nizat ion mus t d o be t t e r with less. H e s ta ted 
tha t the Ou t l i ne Plan for t he F o u r t h Phase of 
I H P would fo rm a n in tegra l p a r t of Unesco ' s 
T h i r d M e d i u m T e r m Plan a n d n o t e d tha t t h e 
recen t session of Unesco 's Execut ive B o a r d 
h a d r eques t ed tha t t h e major i n t e rgove rn ­
menta l scientific p r o g r a m s such as I H P be 
sa fegua rded . H e c o n c l u d e d tha t h e was con­
vinced tha t in t h e years to c o m e I H P wou ld 
r e m a i n o n e of t h e pil lars of Unesco act ion in 
ra t ional m a n a g e m e n t of n a t u r a l r e sources to 
achieve sustainable d e v e l o p m e n t . 
T h e council rev iewed t h e s tatus a n d p lans 
for comple t ion of I H P - I I I . T h e Secre tar ia t 
p r e s e n t e d d o c u m e n t s a n d led t h e discussion 
t h e m e by t h e m e a n d project by project . T h e 
council no tes tha t t he success of t he conclu­
sion of the projects d e p e n d s heavily o n active 
par t ic ipa t ion of M e m b e r States in its imple ­
men ta t i on a n d o n t h e i m p o r t a n c e of na t iona l 
p r o g r a m s re la ted to I H P t h e m e s a n d t h e d e ­
g ree of a d a p t a t i o n in those p r o g r a m s to pa r ­
t icular needs of each coun t ry . Whi le satisfied 
with results so far, t h e counci l n o t e d with 
conce rn t he staff s i tuat ion in t h e Secre tar ia t 
a n d in par t icu la r in t h e Regiona l Offices for 
Science a n d T e c h n o l o g y as a resul t of r e d u c ­
t ion in staff w o r k i n g for I H P . I n a reso lu t ion 
the council u r g e d " the Di rec to r -Gene ra l of 
Unesco to e n s u r e tha t a d e q u a t e staffing is 
proficed for t he satisfactory comple t ion of 
the T h i r d Phase of t h e I n t e r n a t i o n a l H y d r o -
logical P r o g r a m m e . " 
T h e fu tu re of t h e council 's C o m m i t t e e o n 
Educa t ion a n d T r a i n i n g was discussed. T h e 
ques t ion of t he n e e d for a C o m m i t t e e o n 
T e c h n o l o g y T r a n s f e r (to inc lude E d u c a t i o n 
a n d T r a i n i n g ) was finally left to t h e b u r e a u 
to dec ide . T h e B u r e a u subsequen t ly d id es­
tablish such a commi t t ee ; it will m e e t be fo re 
the N i n t h Session of t he counci l in M a r c h 
1990 to review the educa t iona l activities of 
I H P - I I I , t h e p l a n n e d activities for I H P - I V , 
a n d the p r o p o s e d p lan for d e v e l o p i n g a 
b r o a d p r o g r a m of technology t r ans fe r d u r i n g 
I H P - I V . N o t i n g the essential e l e m e n t s of 
technology t ransfer , t he counci l passed a sec­
o n d resolut ion u r g i n g " the D i rec to r -Gene ra l 
of Unesco to e n s u r e tha t a p p r o p r i a t e f u n d i n g 
a n d e x p e r t staff a r e p r o v i d e d to t h e I H P in 
o r d e r tha t this mos t i m p o r t a n t e l e m e n t of 
knowledge a n d technology t r ans fe r in t h e 
fields of hydro logy a n d wa te r r e sources be 
fully a n d adequa te ly i m p l e m e n t e d . " 
I n reviewing the draf t p lan of I H P - I V the 
par t ic ipants a g r e e d tha t t h e d o c u m e n t was 
concise, h a d a defini te logic, a n d ref lected 
bo th d e v e l o p m e n t a n d e n v i r o n m e n t a l aspects . 
T h e y a g r e e d with t h e g r e a t e r e m p h a s i s o n 
technology t ransfer . Af ter a l eng thy discus­
sion of t h e details of t he t h e m e s a n d projects , 
d u r i n g which the I H P - I V title was modof i ed 
to "Hydro logy a n d W a t e r Resources for Sus­
ta ined D e v e l o p m e n t in a C h a n g i n g E n r i r o n -
men t , " t he council d i r ec ted t h e B u r e a u to 
take in to accoun t t he ora l a n d previously sub­
mit ted wr i t ten c o m m e n t s in d e v e l o p m e n t of a 
final d ra f t p lan . 
T h e B u r e a u subsequent ly d e v e l o p e d a 
schedule for t he p r e p a r a t i o n of t h e final 
draf t p lan by mid -1989 . T h a t d ra f t will be 
submi t ted to t he 25 th G e n e r a l C o n f e r e n c e of 
Unesco for a p p r o v a l a n d to t h e M e m b e r 
States for the i r review a n d c o m m i t m e n t to 
imp lemen ta t i on be fo re t h e N i n t h Session of 
the council . T h e counci l t h e n passed a resolu­
tion r e c o m m e n d i n g " tha t t h e G e n e r a l Con ­
ference of Unesco give full s u p p o r t to t h e 
p l a n n e d fou r th p h a s e of t he I n t e r n a t i o n a l 
Hydrologica l P r o g r a m m e a n d to t h e s u p p o r t ­
ing water science activities a n d p r o v i d e a p ­
p r o p r i a t e f u n d i n g as well as a d e q u a t e staffing 
at H e a d q u a r t e r s a n d in t h e Regiona l Offices 
of Science a n d T e c h n o l o g y for its full imple­
men ta t ion . " 
T h i s r e p o r t is I H P in fo rma t ion received 
f rom the Unesco Division of W a t e r Sciences, 
Paris, F rance . 
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